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P a m e I a  G r u b a u g h - L i t t  i g
P e r m i t  S u p e r v i s o r
U t a h  D i v i s i o n  o f  G i 1 ,  G a s  &  M i n i n g
3  T r  i a d  C e n t e r ,  S u i t e  3 5 0
S a l t  L a k e  C i t y ,  U t a h  8 4 1 - 8 0 - 1 2 0 3

M s .  G r u b a u g h - l i t t i g ,

R E :

T h i s  p r o p o s a l ,  d e s i g n e d  b y  M a n g u m  E n g i n e e r  i n g  C o n s u l t a n t s ,  i s

f  o r  t he  pu rpose  o f  p l ac i ng  an  JAA i t f ona l  cu l ve r t  be low  C-13U  a t  t he
reques t  o f  one  o f  t he  Bea r  Canyon  Res  i den t s .  P lease  rev i ew  and

n o t  i  f y  C o - O p  o f  a p p r o v a l  t o  i n s t a l  1  t h e  c u l v e r t  . W e  n e e d  t o

i  n s t a l  l  i t  b y  S e p t e m b e r  ! 4  ,  t g 9 2 .  Y o u r  i m m e d  i  a t e  a t t e n t  i  o n  w o u l d

b e  a p p r e c i a t e d .

(801)  381-5238
Coaf Sales (801) SB1-S77T

Thank  You .
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Wende l  1  Owen
R e s  i d e n t  A g e n t
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Tt r'tr'!?'-r Mangum
/\\/l l I l4'flr \Y rr rr \  rr  Engtneering

LY )L)L-d\.-, coisultants

388 East Boynton Road. Kaysville, Utah 84037. (801) 544-3641

4 September L992

Wendell Owen
Co-Op Mining Company
P.O. Box 1245
Huntington, Utah 84528

Dear Mr. Owen ,

Re:

Attached are two copies of pages 7-89 and 7G-38a dated 9192 and Plate 7-1A (see
Rev. 4). The pages and plate have been marked "DRAFT" to differentiate them from those
previously approved.

This should be a simple amendment due to the limited number of revised piates and
pages. The design for culvert C-13aU is just a repeat of C-13U which has been through the
Division review process. Please notify me if the Division has any questions or concerns.

Thank you,
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/Ki*ly C. Mangum, P.E.
enclosure(s)
cc: Charles Reynolds
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Table 7 .}-LL Culvert Charateristics

Culvert Dia
in.

Type Contributing
Watersheds

SIope
fr/ft

Outlet
Condition

c-1u 3 0
1 5

CMP &
f lexible

AU-3 r AU-4,
AU-5

0 . 7 3 Bedrock

c-2u t2 cl,lP AU-Ll, 0 . 0 8 So i l

c-3u I 2 cl,lP AU-6 , AtJ-7 |
AU-11

0 . 0 5 4" r ip-rap

c-4u T2 CMP AU-8, AU-9 0 . 0 5 4" r ip-rap

c-5u L2 cl,tP AU-8,  AU-g ,
AU-15

0 .  o 5 4" r ip-rap

c-6u L2 CMP AU-6,  \U-7 ,
AU-LL,  AU-13,

AU-l-4

0 . 0 s 4" r ip-rap

c-7u 12 CMP AU- 12 0 . 0 5 6 " rip-rap

c-8u 1 8 Cl.tP to
RCP

AU-2, AU-3
AU-4, AU-5

0 .  L 3 1-2" rip-rap

c-9u 6 0 st l  p ipe Bear Creek 0 . 0 5 48"  r ip - rap

c-10u 5 0 RCP Bear Creek 0 . 0 6 48"  r ip - rap

c -11U 1 8 CMP AU-L5 0 .  1 0 6 rr r ip-rap

c-12u 2 4 CMP AU-i.? 0 . 0 4 6" r ip-rap

c-13U &
C-13aU

1 5 ct{P misc .  road
drainage

0 . 0 6 3'  r ip-rap

c - t  D 1 t r cMP,
f lex ib le

AD-5, AD-38 1 . 0 0 24" rip-rap

c-2D l_5 cMP, RCP,
f l ex i b l e

AD-28 |  AD-2el
AD-38 |  AD-4 ,

AD-6

0 .  4 0 10"  r ip - rap

c-3D 2 0 st l  p ipe AD-3A 0 . 0 3 4"  r ip - rap

c-4D 2 t cl4P AD-3A, AD-5
AD-7, AD-8

0 .  1 8 9 "  r ip-rap

c-5D i.8 ct{P AD-9 0 . 0 8 s o i l

c-6D t 2 CMP AD-10 0 .  4 8 9"  r ip - rap

c -7D 1 8 cl'{P AD-8 0 .  5 s 16. '  r ip - rap

c-8D 1 8 CMP AD-3A, AD-5
AD-7

0 . 0 s 3"  r ip- rap

c -9D 1 8 CMP See C-8D 0 . 0 s 3"  r ip - rap
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Circular Channel Analysis & Design
Solved with Manning, s Equat ion

Open Channel Uniform flow

Worksheet Name: CULVERT ADEQUACY

Comment: CIJLVERT C-L3U and C-L3aU

Solve For Actual Depth

Given Input Data:
D i a m g t e f . . . . . . .  o . .
S l o p e . . . . . . . .  r . . . .
M a n n i - n g r s  r . . .  e  . .  o
Discha rge . . . . . . . . .

Computed Results:
Dep th . . . . . . . . . . . . .
Vg loc i t y . .  r  . .  . . . . .
F l o w  A r g a . . . . . o . . .
C r i t i c a l  D e p t h . . .  .
C r i t i c a l  S 1 o p e .  o .  .
P g r c g n t  F u l I . . . . . .
F u l l  C a p a c i t y . , . . .
Q M A X  @ . 9 4 D . . . . . . . .
F roude  Number .  .  . .  .

Open Channel  F low Module,
Haes tad  Methods ,  fnc .  *  37

B.C.

l - . 33  f t
o .0600  f t / f t
o . 024
1 , .  00  c f  s

0 .29  f t
4  . 64  f ps
A .22  s f
0 .39  f t
o .o1 -74  f t l f t

21 .24  z
L0 .  11  c f s
10 .  8B  c f s

1 .84  ( f 1ow  i s Supercr i t ical  )

Ve rs i on  3 .3  ( c )
Brookside Rd *

L99L
Waterbury,

7G-38a
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Culvert Dia
in.

Type Contributing
Watersheds

Slope
fuft

Outlet
Condition

c-1u 3 0
1,5

CMP &
f lex ib le

AU-3 |  AV-4,
AU-5

0 .  7 3 Bedrock

c-2u T 2 ct{P AU-11_ 0 . 0 8 S o i l

c-3u T2 Cl,tP A U - 5 ,  A V - 7 ,
AU-11

0 . 0 5 4" r ip-rap

c-4u t 2 CMP AU-8, AU-9 0 . 0 s 4"  r ip - rap

c- 5u t 2 CMP AU-8, AU-9,
AU-l-5

0 . 0 s 4" r ip-rap

c-6u ! 2 CMP AU-6,  AU-? ,
AU-L1,  AU-L3,

AU-14

o . 0 5 4" r ip-rap

c- 7u T2 cl,lP AU- 12 o . 0 5 5" r ip-rap

c-8u 1 8 CMP to
RCP

AU-2, AU-3
AU-4, AU-s

0 .  1 3 !2"  r ip - rap

c-9u 6 0 st l  p ipe Bear Creek 0 . 0 6 48 '  r ip - rap

c-10u 6 0 RCP Bear Creek 0 . 0 5 48" r ip-rap

c-11_u L 8 CMP AU-15 0 .  1 0 6"  r ip - rap

c-12u 2 4 CMP AU-17 0 .  0 4 6" r ip-rap

c-13U &
C-13aU

1 5 cuP misc .  road
drainage

0 . 0 5 3" r ip-rap

c-1D 1 5 cMP,
f lex ib le

AD-6 ,  AD-3B 1 .  O 0 24' rip-rap

c-2D 1 5 cMP, RCP,
f lex ib le

AD-28 |  AD-?C.
AD-38 ,  AD-4 |

AD-6

0 .  4 0 10" r ip-rap

c-3D 2 0 st l  p ipe AD-3A 0 . 0 3 4"  r ip - rap

c-4D 2 7 CMP AD-3A, AD-5
AD-7,  AD-8

0 .  1 8 9 "  r ip-rap

c-5D 1 8 CMP AD-9 0 . 0 8 s o i l

c-5D I 2 cl(P AD-10 0 . 4 8 9" r ip-rap

c-7D 1 8 CMP AD-8 0 .  s5 15"  r ip - rap

c-8D 1 8 CMP AD-3A, AD-s
AD-7

0 .  0 5 3 "  r ip-rap

c-9D 1 8 CMP See C-8D 0 . 0 s 3"  r ip - rap

Table 7 .2-L1 Culvert Charateristics
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Circular Channel-  Analysis & Design
Solved with Manning's Equat ion

Open Channel Uniform flow

Worksheet Name: CULVERT ADEQUACY

Comrnent: CULVERT C-l-3U and C-13aU

Solve For Actual Depth

Given Input Data:
D i a m g t g r . . . . . . . .  o .
S l o p e .  .  .  .  .  .  .  .  .  .  .  .  .
M a n n i n g t s  r .  .  .  . .  . .
D i s c h a r g e . . . . . , o o .

Computed Results:
D e p t h . .  - . .  . . . .  .  . . .
V g l o c i t y . - . . . . . . . .
F l o w  A r g a . .  . . . .  .  .  .
C r i t i c a l  D e p t h . . . .
C r i t i c a l -  S 1 o p e .  o . .
P e r c e n t  F u l 1 . . . . . .
F u l l  C a p a c i t y . . . . .
Q M A X  0 . 9 4 D . .  o . . . . .
F r o u d e  N u m b e r . . .  .  .

Open Channel Flow
Haestad Methods,

B.C.

1 .33  f t
o .  0600  f i t /  fE
o .o24
l - .  00  c f  s

o .2g  f t
4  . 64  f ps
O .22  s f
0 .39  f t
o .o1 -74  f t l f t

2L .24  z
l -0 .  1 l -  c f  s
l - 0 .  88  c f  s

1 - . 84  ( f l ow  i s Supercr i t icaJ- )

M o d u l - e ,  V e r s i o n  3 . 3  ( c )  1 9 9 1 -
Inc .  *  37  Brooks ide  Rd  *  Wate rbury ,  C t  05708

7G-38a MRAFT 9192


